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Abstract 
 
This study was conducted to determine the lead-lag relationship between commodities 
spot and futures prices in Pakistan. Five commodities i.e. gold, silver, wheat, rice and 
sugar were selected keeping in mind the availability of the data. It was found that in few 
cases the spot prices lead futures prices while in other instances futures prices are lead 
by spot prices. The direction of relationship between commodity spot and futures prices 
was observed to change by changing futures contracts maturity period. 
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1. Introduction 
The Lead-Lag Relationship (LLR) between spot and futures market (also known as 
efficient market hypothesis) has got significant attention from researchers and 
practitioners. An efficient market provides all the information about securities is reflected 
in the current securities’ prices. Therefore, it is expected that all the new information, 
whether good or bad, is incorporated in both spot and futures markets simultaneously. 
The concern arises when this is not the case i.e. when the new information is not 
incorporated and revealed in spot and futures prices simultaneously. This gives rise to a 
LLR between the two markets (Hamid & Shah, 2013). 
The LLR markets is not a new concept, after the Keynesian theory of normal 
backwardation, many researchers have attempted to explore this concept. However, if one 
market incorporates new information quickly as compared to the other market and the 
two markets are associated with each other then it might give rise to a lead-lag 
relationship between them (Hamid & Shah, 2013).  
Many researchers have investigated the lead-lag relationship between spot and futures 
markets and they reached different conclusions. Some of the researchers concluded that 
futures markets lead spot markets (Worthington & Helen, 2004; Mahalik, Acharya & 
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Babu, 2009). Others studies found that it is the spot market that leads in price discovery 
(Zakaria & Shamsuddin, 2012; Srinivasan & Ibrahim, 2012). There are also few 
researchers who found that there is a bi-directional relationship between the two markets 
(Jackline & Deo, 2011). The research work conducted on futures and spot markets not 
only includes stock markets but also commodity markets. While a number of researches 
have been conducted in different parts of the world, there are a limited number of 
researches conducted in developing countries such as Pakistan, in the aforementioned 
area. In Pakistan, there are a few researches conducted on stock’s spot and futures market 
(Khan, 2006; Jamal & Fraz, 2013; Hamid & Shah, 2013). However, no research can be 
found related to the commodity spot and futures markets in Pakistan. Therefore, this 
research has been undertaken to discover the LLR in commodity spot and futures market 
in Pakistan. 
1.1 Objectives of the research 
To determine whether commodity futures and spot markets are cointegrated. 
To determine whether commodity spot market leads commodity futures market. 
To determine whether commodity futures market leads commodity spot market. 
To determine whether there is bi-directional causality between commodity spot and 
futures market. 
2. Literature review 
2.1. Theory of normal backwardation 
There exist a number of theories to support the notion that a relationship does exist 
between spot and futures markets. One such theory is the theory of normal 
backwardation. It was presented by Keynes (1930). According to the theory of normal 
backwardation, the futures prices are biased estimates of forthcoming spot prices. It 
happens because the speculators assume the price risk by holding futures contracts. 
Speculators require a return for assuming price risk and hedgers are willing to pay the 
price for transferring their risk. Consequently, the futures price is lower than the expected 
spot price at expiration of futures contract. This is to compensate speculators for the risk 
of buying. This phenomenon is termed as normal backwardation i.e. a market condition 
in which current spot prices are higher than futures prices at any given point in time. 
Hence, the theory of normal backwardation holds that a relationship does exist between 
spot and futures market. 
2.2. Price discovery role of futures markets 
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The concept of price discovery is that which market reflects the new information first 
(Srinivasan & Ibrahim, 2012). The price discovery role of futures has been investigated 
by many researchers. A survey was conducted by Zeckhauser & Niederhoffer (1983) to 
determine the relationship between spot and futures prices. They found that futures prices 
lead spot prices and, hence, they can forecast spot prices in shorter periods of time. 
Similarly, Alphonse (2000) found that the futures market (FM) plays an imperative role 
in price discovery process as compared to spot market and they dominate spot markets in 
price discovery process. Furthermore, Worthington & Helen (2004) conducted a research 
on energy spot and futures prices in Australian electricity market for the period of 1999 
to 2001. They found that spot prices can be forecasted by using lagged prices of futures.  
Similarly, Floros & Vougas (2007) conducted a research to determine the LLR between 
spot and futures market in Greece. They used bivariate GARCH model and found out that 
FM leads the spot market in incorporating new information. 
Furthermore, Hernandez & Torero (2010) conducted a research on spot and futures prices 
of agriculture commodities. They analyzed weekly data for four commodities i.e. corn, 
two types of wheat and soya bean from 1994 to 2009. Jiang et al. (2012) also found in 
their study that a uni-directional relationship exists between spot and futures markets 
(SAFM), in which futures markets lead spot markets. 
2.3. Spot market leading the futures market 
Frinto et al. (2000) found that economic news impacts the spot market and that impact is 
reflected in the futures market later on. Zakaria & Shamsuddin (2012) conducted a 
research to determine the relationship between stocks future index and cash price index. 
It was found that a uni-directional relationship exists between the two markets and the 
stocks spot market leads futures market. 
Similarly, Srinivasan & Ibrahim (2012) found that a uni-directional causal relationship 
exists between the spot and futures markets of gold in which spot market leads the futures 
market. 
2.4. Bi-directional causality 
Furthermore, Jackline & Deo (2011) found that a bi-directional relationship exists 
between the spot and futures market. They concluded that any new piece of information 
is reflected in both spot and futures markets at the same time. Therefore, there is no 
evidence of a lead-lag relation between the two markets. 
Similarly, Choudhary & Bajaj (2012) studied the securities market in India. They applied 
Granger causality test and found that there is a bi-directional causality between spot 
market and the corresponding futures markets.  
2.5.  Evidence from Pakistan 
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Khan (2006) conducted a research to determine the effect of futures market on spot 
market in Pakistan using KSE-100 index. It was found that it is the spot market that leads 
the corresponding futures market in incorporating new information. Similarly, Jamal & 
Fraz (2013) conducted a research on KSE. They found that for few companies the spot 
prices lead futures prices. While for other companies, futures prices were observed to 
lead spot prices. Furthermore, for few companies no lead lag relationship was observed 
between spot and futures prices. Furthermore, Hamid & Shah (2013) conducted a 
research to investigate efficient market hypothesis. It was also observed that the volatility 
in futures prices are better in explaining the corresponding spot prices. Hence, it can be 
concluded that futures prices have a lead over spot prices.  
It is evident from the above discussion that the causal link between futures and spot 
markets has been studied by a number of researchers in different countries. However, the 
results of the studies have not been consistent. Furthermore, many studies on causality 
between futures and spot markets can be found in developed countries, however, a few 
studies can be found related to developing countries. Khan (2006), Jamal & Fraz (2013) 
and Hamid Ullah & Shah (2013) have studied the causal link between stocks’ futures 
markets and their corresponding spot markets in Pakistan. However, no study can be 
found on the causality between commodity futures and spot markets in Pakistan. 
Therefore, this research has been conducted on commodity futures market i.e. Pakistan 
Mercantile Exchange and commodity spot market to determine the causal link between 
the two markets. First, the existence of cointegration between spot and futures market has 
been tested. 
2.6 Hypotheses  
 
Based on the literature review, the study developed the following hypotheses. 
 
Ho1: “Spot prices does not Granger Cause Futures prices” 
 
Ho2: “Futures prices does not Granger Cause spot prices” 
 
 
3. Methodology 
The methodology used in this research is survey. Secondary data for spot and futures 
prices (SFP) of commodities has been collected from different databases. First, Engle 
Granger test has been applied to check the stationarity of the variables and to determine 
cointegration between them. After Engle Granger test, Granger causality has been applied 
to determine the direction of causal link between the variables (Jamal & Fraz, 2013). 
3.1. Description of the variables 
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There are two variables in this research i.e. commodity spot prices and futures prices. 
Five commodities have been taken under study. These commodities include gold, silver, 
rice, wheat and sugar. The SFP have been collected for these five commodities traded on 
Pakistan Mercantile Exchange. The spot prices represent the commodity spot market 
while the futures prices represent the commodity futures market in Pakistan.  
3.2. Data collection 
The daily data has been collected for five commodities traded on PMEX. These 
commodities include gold, silver, rice, wheat and sugar. The daily spot and futures prices 
have been collected for these five commodities traded on Pakistan Mercantile Exchange. 
Although, there are few more commodities traded on PMEX but these five commodities 
are selected based on the availability of spot data. The trading of futures contracts on 
PMEX started in 2007. The first commodity that traded on PMEX was gold. After gold, 
more commodity futures were added in PMEX every year. Accordingly, the data 
collection period in this thesis varies for different commodities, depending upon when 
those commodities started trading on PMEX. The data for gold has been collected from 
June, 2007 to June, 2013. The total number of observations for gold is 1504. The trading 
of rice futures contracts started in 2008, accordingly, data for rice has been collected from 
April, 2008 to June 2013 with 1160 number of observations. The data for silver has been 
collected from November, 2009 to June, 2013 with 777 observations. For sugar, the data 
collection period is from September, 2011 to June, 2013 with 428 numbers of 
observations.  For wheat, the data has been collected from March, 2012 to June, 2013 
including 348 observations. The spot prices data for gold and silver has been collected 
from the website of Forex. The data for rice, sugar and wheat has been collected from 
website of Punjab Agriculture Department. It was selected based on the availability and 
accessibility of data.  
3.3. Technique and test applied 
The cointegration between SAFM is tested by using Engle Granger test of cointegration. 
The stationarity of both variables as well as uhat (error term) is tested by using 
Augmented Dickey-Fuller test. If the variables are found to be cointegrated then the next 
step is to determine the direction of relationship i.e. if it is uni-directional or bi-
directional. Furthermore, if the relationship is uni-directional then which variable leads 
the other variable? The general equations for Granger causality are given as: 
      ∑         ∑             
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Where, A represents first variable and B represents second variable. 
4. Analysis 
4.1. Gold 
By applying the Engle Granger test, it has been observed that the SFP of gold are non-
stationary and both the series are cointegrated. The results are consistent for all maturity 
periods. After testing for cointegration, Granger causality has been applied to check the 
direction of relationship between the variables.  
Table 1 
 
In all the maturity periods for gold, it can be observed that the spot prices are leading 
futures prices. These results are in line with that of Wahab & Lashgari (1993), Khan 
(2006), Zakaria & Shamsuddin (2012), and Srinivasan & Ibrahim (2012). 
 
  
                       Results of Granger Causality test   
 Duration  Trading pair 
  
 Null Hypothesis    P-value 
            
 Less than a 
month 
 Gold spot/Gold 
futures 
  
Ho1  2.E-20 
  Ho2 0.7444  
 One month  Gold spot/Gold 
futures 
  
Ho1  1.E-43 
  Ho2  0.5955 
 Two 
months 
 Gold spot/Gold 
futures 
  
Ho1  3.E-44 
  Ho2  0.7387 
 Three 
months 
 Gold spot/Gold 
futures 
  
Ho1  2.E-29 
  Ho2  0.8121 
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4.2 Rice 
By applying the Engle Granger test, it has been observed that the SAFP of gold are non-
stationary and both the series are cointegrated. The results are consistent for all maturity 
periods.  
Table 2 
  
                            Results of Granger Causality test   
 Duration  Trading pair 
  
 Null 
Hypothesis    P-value 
            
 Less than a 
month 
 Rice spot/Rice 
futures 
  
Ho1  0.0875 
  Ho2 0.0924 
 One month  Rice spot/Rice 
futures 
  
  
Ho1  2.E-05 
  Ho2  1.E-06 
 Two months  Rice spot/Rice 
futures 
  
  
Ho1  0.0004 
  Ho2  0.9782 
 Three months 
 Rice spot/Rice 
futures 
  
  
Ho1  0.1266 
  Ho2  0.0015 
 
In the above mentioned table, in case of both less than a month and one month maturity 
period, it can be observed that there is a bi-directional relationship between spot and 
futures of sugar. These results are in line with that of Jackline & Deo (2011), who found 
that there is bi-directional relationship between spot and futures prices. 
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For two months futures contract maturity period, it can be observed that spot price leads 
futures price. However, in case of three months contract maturity period, the null 
hypothesis for futures prices is rejected. It shows that futures prices lead spot prices. 
Hence, it can be observed that for the same commodity the lead-lag relationship varies 
across different futures contract maturity period. 
4.3. Sugar 
By applying the Engle Granger test, it has been observed that the SAFP of sugar are non-
stationary for one and two months contract maturity periods. Furthermore, a cointegration 
has also been observed between SAFP of the above mentioned maturity periods. 
However, in case of less than a month and three months maturity period, the futures and 
spot prices of sugar are stationary. In this case, as the first condition of cointegration in 
Engle Granger methodology has been violated, therefore, it is of no use to interpret the p-
value for uhat.   
4.3.1. Contract duration: two and three months 
As in case of two and three months’ maturity periods, there is evidence of cointegration. 
Therefore, the next step is to apply Granger causality. The results are given as: 
 
Table 3 
  
                          Results of Granger Causality test   
 Duration  Trading pair 
  
 Null Hypothesis    P-value 
            
 One month  Sugar spot/Sugar 
futures 
  
Ho1  3.E-06 
  Ho2  0.2562 
 Two 
months 
 Sugar spot/ Sugar 
futures 
  
  
Ho1  9.E-34 
  Ho2  1.E-06 
 
It can be observed that for one month duration, the spot prices lead futures prices. 
However, in case of two months maturity period, a bi-directional causal relationship 
between spot and futures prices of sugar can be observed. 
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4.4. Silver 
By applying the Engle Granger test, it has been observed that the spot and futures prices 
of silver are non-stationary and both the series are cointegrated. After testing for 
cointegration, Granger causality test has been applied. 
Table 4 
  
                          Results of Granger Causality test 
  
 Duration  Trading pair 
  
 Null Hypothesis    P-value 
            
One month Silver spot/Silver 
futures 
  
Ho1  1.E-06 
  Ho 2 0.7188 
 Two 
months 
Silver spot/Silver 
futures 
  
  
Ho1  3.E-05 
  Ho 2  0.8266 
 Three 
months 
Silver spot/Silver 
futures 
  
  
Ho1  0.0008 
  Ho 2  0.7821 
 
In all the maturity periods for silver, it can be observed that the spot prices lead futures 
prices.  
4.5. Wheat 
By applying the Engle Granger test, it has been observed that the spot and futures prices 
of gold are non-stationary and both the series are cointegrated.  
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Table 5 
  
                            Results of Granger Causality test 
  
 Duration  Trading pair 
  
 Null 
Hypothesis    P-value 
            
  
Less than a 
month Wheat spot/Wheat futures 
  
Ho1  0.0529 
  Ho 2 0.9182 
 One month Wheat spot/Wheat futures 
  
  
Ho1  0.0940 
  Ho 2  0.8071 
 Two 
months 
Wheat spot/Wheat futures 
  
  
Ho1  0.0967 
  Ho 2  0.8259 
 Three 
months 
Wheat spot/Wheat futures 
  
  
Ho1  0.2806 
  Ho 2  0.6627 
 
In all the maturity periods for wheat except for three months period, it can be observed 
that spot prices lead futures prices. In case of three months maturity period of wheat 
futures contracts, the p-values for null hypothesis of both spot and futures prices is 
greater than 0.10, therefore, no lead lag relationship can be observed.  
5. Conclusion 
This research was conducted to determine the cointegration and LLR between 
commodity spot and futures market in Pakistan. The data was taken for five commodities 
for varying time periods depending upon when the commodity started trading on PMEX. 
First, the stationarity of the variables was checked using Enger Granger test. It was found 
that both spot and futures prices are non-stationary. The results for stationarity of 
Vol 4, Issue 1, Jan-June 2018 Journal of Management Research (JMR)P-ISSN # 
2523-2118, E-ISSN #2617-0361 
 
25 
 
variables were consistent across all commodities for all futures contracts’ maturity 
periods except for sugar. In case of sugar the results varied. For less than a month and 
three months contract maturity period, the spot and futures prices were found to be 
stationary. It violated the first condition for determining cointegration through Engle 
Granger methodology; therefore, the cointegration between spot and futures prices for 
these specific maturity periods could not be determined.  
For all the commodities and contracts’ maturity periods, the results for cointegration 
between the variables were consistent i.e. the commodity spot and futures prices were 
found to be cointegrated. After that, Granger causality test was applied to determine the 
direction of causality between the variables. For all of the five commodities, it was found 
that there is a lead-lag relationship between commodity spot and futures prices. However, 
for three months maturity period for wheat, no lead-lag relationship between variables 
was observed. The results for Granger causality varied from commodity to commodity 
and from one futures contract maturity period to another. In case of three commodities 
i.e. gold, silver, and wheat, the results were found to be consistent i.e. the commodity 
spot market leads commodity futures market. These results are in line with that of Khan 
(2006), Zakaria & Shamsuddin (2012), and Srinivasan & Ibrahim (2012). They also 
found that spot market leads futures market in the price discovery process. 
However, in case of sugar and rice, the results varied. For one month contract maturity 
period for sugar, it was found that the spot market leads futures market. However, for 
three months contract maturity period, a bi-directional causality was found between the 
variables. These results are in line with Jackline & Deo (2011), who also observed a bi-
directional causality between spot and futures markets. For rice, three types of causal 
links were observed. For less than a month and one month maturity period, a bi-
directional causality was observed between spot and futures prices. For two months 
contract maturity period, it was found that spot market leads futures market. However, for 
three months contract maturity period, futures prices were found to lead spot prices. 
These results are in line with Diks (2008), who also found that the spot and futures 
markets do not lead the other respective market consistently and the pattern changes over 
time.  To investigate the reasons behind the varying degree of causality for sugar and rice 
is out of the scope of this research. 
Furthermore, according to Hamid & Shah (2013), if a lead-lag relationship exists between 
spot and futures prices then it shows that the new information is not incorporated by both 
spot and futures markets simultaneously. Hence, it shows that the markets are not 
efficient. As in this research, a lead-lag relationship is observed between commodity spot 
and futures markets; therefore, it can be proposed that these markets are not efficient.  
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It can be concluded that, overall, the commodity spot and futures markets are 
cointegrated and exhibit a lead-lag relationship. The direction of causality varies across 
commodities and contracts’ maturity periods. It has been observed that for the same 
commodity, the direction of causal link between the spot and futures prices changes by 
change in the maturity period of futures contracts. It needs to be investigated by the 
future researchers in order to find the underlying mechanism behind this phenomenon. 
 
5.1. Directions for future research 
This study has given a new dimension to future researchers as it has concluded that by 
changing the futures contracts’ maturity period, the direction of lead-lag relationship also 
changes for few commodities. 
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